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MATHEMATICS 
A CERTAIN DOUBLE INTEGRAL TRANSFORMATION 
BY 
H. M. SRIVASTAVA *), K. C. GUPTA AND S. HANDA 
(Communicated by Prof. C. J. BOUWKAMP at the meeting of January 25, 1975) 
This note evaluates a double integral which involves a certain product of two 
N-functions of different arguments. The main result (6) below can be suitably 
specialized to yield a number of known or new integral formulas of interest to 
mathematical analysts and applied mathematicians; it may also be looked upon 
as a double integral transformation which would easily lead to effective operational 
techniques in the theory of special functions. 
1. INTR~DUOTI~N 
Recently, SRIVASTAVA and PANDA [B] discussed a number of integral 
transformations and showed how the operational techniques provided by 
some of these transformations can be effectively applied to derive several 
linear, bilinear or bilateral generating relations, and certain reduction 
formulas, associated with a large variety of special functions. In an 
attempt to give an extension of their work, we evaluate here an interesting 
double integral involving a certain product of the H-function of Fox 
[3, p. 4081 which is defined, in a slightly modified form, by 
where, for convenience, 
an empty product is interpreted as 1, the coefficients Aj, 1 gj sp, and 
Bf, 15j Sq, are positive numbers, and m, n, p, q are integers such that 
0 5rn d q and 0 2 n sp. The contour 2 in the complex c-plane is of the 
Mellin-Barnes type which runs from -ioo to ioo with indentations, if 
necessary, in such a manner that all the poles of J’(pj - B&, j = 1, . . . , m, 
*) The work of this author was supported in part by NRC grant A-7353. For 
a preliminary report on this paper see Notices Amer. Math. Sot. 21 (1974), p. A-540, 
Abstract 74T-B208. 
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are to the right, and those of T(l--olj+A&),j=l, . . . . n, to the left, of 55’. 
The various parameters are so restricted that these poles are all simple 
and none of them coincide, and with the point z = 0 being tacitly excluded, 
the contour integral in (1) converges absolutely if 
(3) 
where 
(4) A= i Aj- $ Aj+ 5 Bj- i Bj>O. 
j=l i=n+1 i=l i=m+1 
Conditions corresponding to the aforementioned ones will be under- 
stood to hold throughout the present paper, and for the sake of convenience, 
we shall employ a contracted notation and write the first member of (1) 
in the abbreviated form 
(5) 
Thus (q, Aj)ni..l,p would abbreviate the p-n parameter pairs 
bn+l, .&+I), . . ., (ap, 4, 
for integers n and p such that OSn Sp, and so on. 
We now state our main result given by 
. Hz: 
[ 
wxsyk (Axr + Bys)” 
(6) ( . H2,N [ 
A(Ax”+ Bys) 1 ;;$p;] dXdY 
= A -&‘B+l~ ]*-” 
9 
HmfN.nfMf2 
wA-Siy B-k’” p+Q+2,q+P+l 
2 
where m, n, p, q and &I, N, P, Q are integers such that 0 5 m 5 q, 0 5 n sp, 
OSMSQ, OSNSP; A, B, y, 6, s, I%, rand Al, . . . . A,, B1, . . . . B,, Cl, . . . . Cp, 
a, f.., Do are all positive; conditions corresponding appropriately to (3) 
and (4) hold; Re (LX) > 0, Re (/3)> 0, and 
j - ,g$TM (Re($J] - ,$, (qg)) <Re(q)< ?giZN 
(7) IIRe( + min(8Re(~),~Re(n),~Re(/?)),h=l,...,n; 
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and, for the sake of brevity, 
(8) vj=l-~~-~Dj, j=l, . . . . Q, 
q=l-yj-qcj, j=l, . ..) P. 
2. DERIVATION OF FORMULA (6) 
Put 
(9) 
co.32 
A= J J xa-lyS-1 f(AxY+ By8) 
0 0 
. Hz: wxsyk (AX”+ Bys), j;$$;;:;:]dxdy, 
where the function f is so prescribed that the double integral converges, 
and replace the H-function by its Mellin-Barnes contour integral given 
by (1) and (2). 0 n inverting the order of integration, which can evidently 
be justified under the conditions stated with (B), we find that 
where CD([) is defined by equation (2). 
By an appeal to the familiar result [l, p. 1721 
$ za’~+~‘d-l f(z) dx, 
min {A, B, y, 8, Re (4, Re (PI>> 0, 
and subsequently to the definition (l), it is readily verified that 
where 6 and q are given by (8). 
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If, in this last equation (12), we set 
(13) 
and evaluate the resulting integral by applying the known result (2.1), 
p. 374 in [4], we shall be led fairly easily to our formula (6) as already 
stated. 
3. APPLICATIONS 
At the outset, we recall the fact that the H-function defined by (1) 
would reduce at once to the relatively more familiar G-function of MEIJER 
[5] in the special case when A,=l, j=l, . . . . p, and f$=l, j=l, . . . . q. 
Also, since (cf., e.g., [a], p. 215) 
1 l-al, '.., l-a, 0, l-p1, . ..) l-/Q ’ 
j=l 
(PSq, or p=q+l and (xj<l), 
our integral formula (6) would apply to a great many of the special functions 
(and their various combinations), occurring in problems of applied mathe- 
matics and mathematical physics, t.hat can be expressed through the P, 
G or H symbol. Thus, by making a free use of the tables given, among 
other places, on pages 215 through 222 in reference [2], one can easily 
obtain several interesting applications of the operational techniques 
provided by (6) when viewed as a double integral transformation. We 
omit details. 
Next we consider a special case of (6) when 
Evidently, in this special case, our integral formula (6) would correspond 
to a known result due to SRIVASTAVA and PANDA [6, p. 312, Eq. (3.6)]. 
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